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Hepatitis B occurs worldwide, with more than two billion people having been infected with the virus. 1 Of these, about 240 million are living with chronic infection and at risk of cirrhosis and hepatocellular carcinoma, diseases that are estimated to cause 500 000-700 000 deaths a year. 2 The risk of developing chronic infection decreases with age, occurring in up to 90% of infants infected during first year of life versus 5% of those infected as adults. 1 Globally, newborns and infants are therefore the main target of hepatitis B immunisation programmes. In 1991 the World Health Organization set 1997 as the target for integrating hepatitis B vaccine into national immunisation programmes worldwide, 3 and in 2010 the World Health Assembly adopted a resolution calling for a comprehensive prevention and control strategy, including universal hepatitis B vaccination and development of time specific immunisation goals. 4 By the end of 2012, 179 countries-93% of WHO member states-had added hepatitis B vaccine to their national newborn, infant, or adolescent immunisation programmes. 2 It is time that all European countries followed suit.
Infection in Europe
About 14 million people are chronically infected with hepatitis B virus (HBV) in the WHO European region (53 countries), and 36 000 die each year from HBV related causes.
2 Forty seven European countries have a universal HBV immunisation programme as well as strategies for immunising high risk groups. Routine immunisation has created a generation of children and young adults with virtually no markers of HBV infection. Surveillance data from Italy, where universal infant as well as adolescent immunisation started in 1991, show a significant overall fall in the incidence of acute infection from 11/100 000 in 1987 to 0.9/100 000 in 2010.
5 Furthermore, the prevalence of hepatitis B surface antigen (HBsAg) was 0% in 1-10 year olds, and 0.6% in 11-20 year olds in a seroepidemiological survey in Tuscany in 2011, significantly lower than the 5.1% in pre-vaccination cohorts (aged 41-50 years). 6 Similarly, overall HBsAg prevalence decreased from 1.5% in 1989 to 0.7% in 2002 in Catalonia, Spain, where the universal adolescent programme started in 1990. 7 Six countries (Iceland, United Kingdom, Denmark, Norway, Sweden, and Finland), with acute hepatitis B incidences between 0.5/100 000 and 3.2/100 000, 8 have not adopted universal immunisation, preferring to target only people at risk. However, the incidences in these countries are similar to those in Ireland and the Netherlands (1.7-1.8/100 000), 8 where universal infant HBV immunisation has been recently introduced. Universal infant immunisation has been shown to be economically viable in low endemicity countries. In Ireland, at €29 (£25; $38) per dose of the six component vaccine, universal infant immunisation costs €37 018/life year gained, which compares favourably with other preventive programmes. 
Problems of targeted vaccination
Reliance on vaccination of groups at high risk of infection is seldom as effective as universal vaccination and is more difficult to implement. Considerable effort is needed to identify and reach people in the high risk groups-men who have sex with 
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men, commercial sex workers, heterosexuals with multiple partners, and injecting drug users. 10 Many are not identified until after they are infected, with median age at first vaccination around 30 years. 10 Uptake is also a problem, with figures of less than 60% for the first dose in sex workers, 11 12 less than 50% in men who have sex with men, 13 and less than 30% in injecting drug users. 10 14 In addition, over half of acute HBV infections in industrialised countries occur among people outside the risk groups, so targeted programmes will not prevent many infections.
1 It is therefore not surprising that a focus on men who have sex with men and other risk groups has been shown not to control countries' transmission rates. 10 15 A targeted approach also requires effective programmes to prevent perinatal HBV transmission, and these do not seem to be implemented effectively even in industrialised countries. 16 Finally, the increasing number of immigrants from countries with higher endemicity moving to western Europe is leading to a substantial change in HBV epidemiology. 17 Transmission has been reported to spread horizontally or sexually beyond the immigrant communities; in the Netherlands, Germany, Finland, Denmark, Sweden, and UK, the cities with the highest proportion of foreign residents also have the highest hepatitis B incidence (in migrants and non-migrants). 18 The low vaccination rate in the so called risk groups, where exposure is substantial, and the fact that many become infected before immunisation is offered remain of particular concern. The six western European countries without universal immunisation should reconsider following WHO recommendations. Universal programmes are the optimal way to ensure timely high coverage of the risk groups of tomorrow.
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Carriers of hepatitis B virus (HBV) are a source of infection and likely to experience problems such as cirrhosis and cancer. As acute HBV infection is often mild and rarely life threatening, the main target of any preventive intervention programmes, including immunisation, should be to prevent people becoming carriers. In high prevalence countries HBV infection is obtained mostly during childhood, when the risk of lifelong carriage is up to 90%.
1 But in countries with low or very low prevalence, infection is normally acquired through risk behaviour by young adults. Such infections result in lifelong virus carriage in only 1-5% of cases. 19 In fact, among adolescents and adults, each carrier would have to transmit the virus to at least 20 people to produce a further carrier. Thus, immigration is by far the main source of new carriers in low endemicity countries, [20] [21] [22] [23] [24] and universal childhood vaccination would have a minimal effect on the prevalence of carriers. 25 Preventive efforts are therefore better directed elsewhere.
Antenatal screening is the key
The priority in Europe should be a universal and effective antenatal HBV screening programme. Antenatal screening and high compliance with immunisation when indicated are vital for preventing chronic carriage in all countries, even those with universal infant vaccination programmes. Targeted neonatal of administration of immunoglobulin is essential to prevent maternal transmission, which is the most likely route of infant infection in countries with low prevalence. Antenatal screening also allows for detection and prevention of other diseases, such as HIV.
In the best interest of immigrants
In Finland, more than a third of acute cases of HBV infection were detected among immigrants during 2008-12. Transmission has also been shown to continue among immigrant communities in other low endemicity countries. 26 27 Therefore, family members, especially newborns of mothers from middle or high endemic countries, should be vaccinated, 24 as is done, for example, in Norway. 28 Screening of immigrants is not essential in preventing HBV transmission from immigrant children to other children, 22 23 29 but it does allow treatment of possible chronic infections. New antiviral drugs are effective and result in a sustained response in most patients, reducing the disease burden and also the risk of further transmission. 30 
Targeted programmes do work
When a very low incidence infection is unevenly distributed and the risk groups of the disease are well known, selective vaccination is an intuitive option. In a theoretical case, a targeted programme would clearly be more cost effective than universal vaccination since only those who will eventually be exposed to HBV are vaccinated, producing a number needed to treat of not much higher than 1. Indirect effects, such as the decreased risk of infection in close contacts who are likely to share the same risk behaviour, are also stronger in targeted vaccinations as disease risk is not universally distributed. 31 Selective strategies are, however, highly dependent on their ability to sufficiently identify, reach, and fully immunise people in the risk groups. It is essential to offer the vaccine in low threshold settings, such as needle exchange locations, which are also central for harm reduction of other drug related problems. Mathematical modelling suggests that liberal and extended targeted programmes are effective, 25 and this is supported by the falling incidence of acute hepatitis B in various northern European countries (http://data.euro.who.int/cisid, www.epinorth.org).
Medical and dental care or blood products, which have in the past led to iatrogenic infections, are increasingly safe in low endemicity countries. Hepatitis A and B combination vaccine is widely used in northern Europe, preventing transmission linked to travelling in endemic countries. Furthermore, with universal infant immunisation programmes operating in former high incidence countries since early 2000, infection pressure from these countries should diminish, not increase. As Hahne and colleagues stated, the prevalence of HBV infection in low endemicity countries depends on global rather than national immunisation policies. 21 Moreover, universal vaccination programmes never reach everyone, even in northern Europe. In fact, immigrants, ethnic minorities, and children of families with social problems or heavy drug and alcohol use are the most difficult groups to reach. Hepatitis B, unlike other diseases presently protected by childhood vaccinations, is associated with social determinants of increased risk behaviour. It is therefore not clear that universal vaccination would result in a substantial decrease of acute cases in the coming decades in low endemicity countries.
Ethical use of resources
Cost effectiveness is not the main argument for public health interventions but has to be considered. In countries with very low incidence of hepatitis B the cost effectiveness of universal immunisation has not been shown. 31 32 Establishing a universal immunisation programme to prevent rare iatrogenic cases is hardly a justified use of limited resources. Solid cost effectiveness analysis is challenging, time consuming, and 
